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(57) Abstract: 

PURPOSE: To form a highly reliable contact hole in a 
memory cell in a self- aligning way by removing a side 
wall layer between gate electrodes with a thick film in 
a memory cell section and forming thin side wall layers 
on the side walls of the gate electrodes with a narrow 
space in the section. 

CONSTITUTION: After a buried insulating layer 11 is 
formed between gate electrodes 4 and 4a arranged at a 
small distance in the memory cell section of a silicon 
substance, a deep diffusion layer 8b is formed by 
combining heat treatment and ion implantation by using a 
resist mask 12 for ion implantation. Them, an interlayer 
insulating film 13 and resist mask 14 for contact hole 
are formed in prescribed shapes. After forming the mask 
14, a contact hole 15 is formed by etching the 
insulating film 13 and buried insulating layer 11 by 
using the mask 14. Finally, a contact hole 15' which is 
self-aligned with gate electrodes 4 and 4a is formed on 
a diffusion layer 8 by performing entire- surface 
etching back after depositing a second insulating film 
16 and forming second side wall layers 17 on the side 



walls of the electrodes 4 and 4a. 
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S„ C©^y3>gt{bM«. fi5cM©SS*«8 0 0'C31g 

iisc»ias-c©c v nm-c&i&bfcm-c&z. 

[0044] C©ct^tCUft:^ C©02 tftWfitMt 1 
6©±Sx^^/^^i/*Jffftft-5. ccr. COX5f 
^y^fCfcl^Tti. M^Tt4©R I E©SfB^Xil/TC 
40 HF, tCCHDm&tfX&ZMtC, F. iCO©^ 
**X*ifflV»6ft-5„ C©«t^(Cl/T. 02 (d) {C^-T 
<}; ^ (c> * >J -te;bg|J© F ^ >X 7 r F 5 > 5? ©y- 
Fm^4 . 4 a ©ffiiJitgPteSr 2 tf W F* r> * - Jl-M 1 7 # 

?fM$ft5. mmt&mmi 3tcj&i&2titc^4i 

i> F ?L©ffliJllg|3tC fe-^-f F* -5 * - 1 7 ' ft 
4„ C©ii^©|fJ2lM K«>*-^JB1 7©IJI«5 0 
nmggT*S. -eUT. S&ttfcn >^ f F?L 1 5 © 
^fffitt 1 0 0 n mlgtcft *>. 
(0 0 4 5 ] fei±©«t^(cLT. S2lElSSgB©CMOS 
50 F 7 £<D-Jr- h ^©©flJMtCttM/?* 1 1 0 0 n m 



9 

SP© h-7>X7r h^>i>X^©y- hS^4, 4a© 
<PJJS(C^21f-f K^*-JUJS1 7tfJBj$3ti. C©U?2 

EM&Ltczi>tii? h?Ll 5' #MtfcJI8±tC715»i$<*tt 

[0046] C ©HJS^-CW:. $fej$Ofc«J: 5 {C^ 1 
*&jtM9{CPSGK#m>6ft-&. C©fc<*(c. 30gf* 

£|g©is» j»ifi-c©^a-e ( c © p s gkjc s ft •*> 

y=»>a«©^ffiK:itA-r-5c<t*s^^e>n.5„ 

u c © y >^««j©3iA«^fl^g©t3ji±^ < m 

CO 04 7] C©Ci{COt»r«T(CUiHJ-r-5o 03 « 
1 0 *Jl/%jgS© P S G&#> 65/ y a >«®^© y >© 
fS&Kf&^-r^^-c&s., cct, PSGKiyya 

©ra«:« 5 - 2 0 n mOMJ?0i/ y a>WUtm 
*9l*JASti. C©PSGM**§«l,/cf£8 0 0°C. 2B# 

H©j»*5S3&iJnjt6nTv>s. 

[0 04 8 ] H3£9. t"J3>IMUW5nin(0*l^ 
"Ct t/ U a >««^© y >^*6^5©iiAS« 2 E 1 6 c 
m- , Tft^2xiO"I^/cm a gKT&g. •?•© 
0 nmfirPC&£„ LJ&>fcCft6©y>:ftf5fi!Bj 
©3ftAT**W.p:n* SfcKJ14tr*;fc«>. £<NJBtC& 
6&C>C£j!>S¥iJ£. 

[0049]^, )*202gtttt«H4(C£-31,>T!B>!l! 
t5. S4li*i%«!8©lSJi*S©Xig«©WfiSHr* 
S. 04 (a) teTrVrj^K:, ->y3>Sfi2 1©«I 

4 n mfiS©5/ y a >Kf bJR^S l»»S/ y 3 
s^--f h^-/ F«r*». C0<fc9tci/fc& jt*eyis 

[00503 lu^y^y-fe^gptc^snsh^^^ 

7? h5>^X£©y- h^ffi2 4, 2 4a»f 

jKyt^Kf^n, wfttto. i5~o. 2m 

mTfti. Sfc, «8«y-HS24424ai© 
R3PStt0. 2/xmSSl33£?n^. <*6fc. C©$*- h 
m^24, 24a©jgi?*>0. 2 /zmfIg{Ci§3£$ft 

[0 05 1 ] eftfcSf U ^©^2|5|BSap{C0J5KS*l 

scMos©h7>yx^©y- h«fi2 50 -rats. 
— flatc, y*y H2ji/gp©h-7>^7r h?>5/^^©y 

- h^Sa©-3i£J:9A£< StO. 0. 3/tmgft(CK£ 

[0052] 5fc(C. a'v77I26 rfcSiUfcy- h 
mfia24. 24a. 2 5*«BCl/rJKfiR3n. £6ttC 
©A ? 7 7 12 6 ^ »St 5i ? ?•> W h A-i 2 : 
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7#jKESti4. CCT, /t» 7rJi»!iJP*si Onm 
gfios/ y 3 ^SMUTc* 0 . xv*>#xbv j*-m 
2 7 ttgUVtf 5 0 n mMm<D&fflis V a Z V ' 

[0053] cc-cot, s r 0JH©3gfiR3ErS«:ot»r - 
MRcjt^fi. c©«©»jseErffit3as*wic c v Dmc 

j«ff©ojti%5ii©st6«*t- : sf-jn^-r5LP 

CV DjjFK*rt,»T. j^©SS^ 7 0 0 'C~8 0 0 'CtCiS: 
10 5tU StS^iUT- : &-/S/7>iffiKfbS3R©^* 

*n**i*j©^aiAP*iiLTjprt«:An*. cc-c 

mMtfXfcldOTMfXtrttBU Cft6©#*©£EE 
^lTor rasters, c ©jagt&SrzaMfci/ >J 
a >M«:ia*J©2/ y n >£#W3 #-5. ^-©/c«J){c*^ 
t/^><tM^bS3S©*'^^Mth^x.. *^i/-5>© 

*sii^5{cfiei>®S!i©^y roaitfijnrr*. c©«k^ 
tcL-ciws/y 3>*^Wb/ct/y 3>Kft«w>»«-r 

frb*SROJK*9&&3ftS. C©SROK*rM<t-> 
20 yaXSiO, ) KlCflt/NS)cS/i;a^R«#4>JRA'b 

[0 054] ^fc. 01©HJSWiPI«{CMOS 
S?**©V-X- FU-f>*«JiSrS»l»JtlWi2 8. 
2 8aA«h5. CC-C, C<DMlr»mUI2 8. 2 
8 aOSFffittOMKO: 1 x l o i, «T/c m J WgJKM. 

jesft*. 

[0 05 5] C©<t^{CLfc^ 04 (b) lCmT£*> 
(C^«tftar&<fc9(cRJV^5nm^l 0nm©=»- 
h*&ffjg2 9' jWiiflt3*i-3. CC-C. C©3- biffed 
30 Ji2 9' ttCVDj£-C?l^Sft*5/y3>HMWr* 
a. -e-UT$6fC. C©=i-Mfi||«2g' *&Wf% 
JIVltiaEKiUI2 g^LPCVDfttCjtaBPSGJRr 
J&£«*ftS. CCT\ C0BPSGJRtCd*tiaU>JK 
•?©?££« 8 9 . jKcj ^JK-^OdffStt 

3^%ISgt*5. *OT, COBPSG0ISB2 
0 0nmgtt(ti35£3ft£. 

[00 5 6] R I EtCjrS^t&DXs^-r*?* 

7&J*n^.?>n.5. CC-C, R I E©Sj£#*K:ttC4 F. 
iCO©g^* , ^AS l ^fflSn-5. C©J;9i4x?^b 
40 *«C«fcy. 04 (c) (Cm-TJ:9(cy-h«S2 4. 2 
4a. 2 54>imKHl'?<f F9*-A<]|3 0. 30 a 

^J*Sn5<fc5K:%a. cc-c. c®mi-*M t'V* 

-A-»ttW20JWW*5~ 1 0 n m©3- MfifUl2 
9' 1 lilSife^M 2 9 i -eftf&Z 1nZ<D£#<Dlim 
ttl 5 0nmg«SR:ft*«fc5K:B»e3 < h*. 
[0057] C©x 7 f;<, £©I?IT\ 3feaSLfc» 1 
■fr-f K^*-JUS©^sRi^{c. y*>;-fe;l/gp-cHtra5E 
M0^3t»y- h^S2 4 i 2 4 arafC^iJii*^® 
3 l©Jg^*i$*l6<t^tC«ca. COfl^KU:. Sii* 
50 3 1 «5fe»Ufc3 - M&jtjgtiSjl i 
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[0058] JWT-e©^xg*^Bs-rs*i. m 1 ©n 
©n > * * h iittji * tj -kjiffioy- h m®ra<DimM 

2 8±lcBf8.21nZ>. 

[00593 c<Dm2<Dmmm<Dm^iat. x?^>i/ 

* F ?'<-J|tC S R 0jg#/B(,>6ft£/t«\ 0 1 ©HJfe 
#l©i©£<fc»)^J$3ft.2>MOS F5>^X£©ft®tt# 

fc«>, m i issa&isigi x ? h ? t 

© F ^ -f x ? 5 1 > y -C©x v ^ > y5ISJt« 2 0 SStC 

F?L©?&/£ttS^r&*. 

[O06 0]%tC. S?l3©j|i80!J£05£H6{C«-3(,> 

h?i©tg&i?ijts©»tffi0-c&s. c<ommm<Dm 

^•C«, ^^gfitei^M*iSffi^SB$©SB5S^M©3 

?L©J&£#j*#m 3 ft S . 
[0 0 6 1 ] 135 (a) iCTjktJz^iC. is *) ^>W®.4 

ft*. c<Dm*ftm.&mm4 2iz> »ja>(c^y=3>s« 

4 1 ©Bf5e*^{C^S*s 1 n mig©i8*s^© F 5 
-fx y ^>^TJ&iX3ft. -e©f£2 nm— 5 nmfig© 

m>^y:3>®fbjg#c©^«gcci8tt6ft« •e-ur, 
c©«fc5^mtcsRojs*saii9:§nr^$n-5. 

t>». S R Oi©**Irt{CiS?hTM3tl5. 
[0062] 2b±<Dn-EM.&M<DziZs%i; h?L©^X 

3©rJWTfc:f*x&-$--2>. 

[0063] 9c&hic& >> tc OT3l^#gf*&i»]g4 2 . 
4 2a«^fi, 05 (a) (t^T <fc 5 tcy- h*&& 

jR4 3*Ms§fts 0 cct, c©y-h;tei^js«je/P 

4 ~ 6 n mgS©i> y n >M{b^*> U n 

Y=74 F^f*-5>. -?-UT. y*y-fe;l/gp©M 

os h7>^m^F7>^7 7 

[0 06 4] ^*y-fe;Ug|3«:^Sti-5 h7>^77 F 
^>^*©y-hsiS4 4. 4 4a«5=-*>- ^y-y- 

^FT?&&3ft> -e©^«0. 2wmigS-r&S. •€■ 
bT, ^-Fft@4 4aW:3l^#i^iltfli4 2±KJ&£ 
3ft£. S/c. »fg-r-5^-hmS4 4i4 4ai©Fi 
WAO. 3MmgglCg^$^, 3 C©y- F 
^S4 4. 4 4a©Kif«0. 2 Mmfi^Cf&SSft 

[0 06 5] CftKftU i^HiTOa^SftSCM 
OS©h7>^^©y- h^@4 5©^«. — Wi 

tc. ^■ ; &y-feji/gp©h7>^^7 h^>^x^©y- h 

^©-rJ-ft<fc«3At<^«3. 0. 3umS^(CS:5ESn 
•5. 

[0 0 6 6] ^{C, v?^7tJ14 6*J > tt&htcf- V 



C7) ^¥8-2 3 6 47 3 

12 

^©4 4. 4 4a. 4 5£|&Il-T^Ji£;*ft. £<=>&CC 
©;* vV rJf 4 Q*\m.lrZ>3-v3-yifZ. F 5>^-®4 
l*Wl&ZtlZ>. CCT, ;<?7tJIH:MJ?#1 Onm 

5 o n mlg©S R OJ^-C*-5. 
.[0 06 7] MOS f>-7>i?X£©V-;* • FU 
^>£«/&t--&g|l>J£fSUi4 8. 4 8 atf^Sft-S. 
CCT, C©&«14 8. 4 8a©^*6igj©igStt 
1 x l O^UsHVcm' ggfCtS^Sft*. 
10 [0 06 8] C©«fc5(tLfc^ 05 <b) CC^T<fc5 
K.±W*im-r h J: 5 1 5 0 n m©J& 1 

*&Ig4 9#igSSftS„ CCT. C©|fi 1^3*6^4 

tc. com i «a*&i»jg4 9 tcs^tt©x ? * * * 

MZ.Z>. C ©<fc 5 £cx??^<5> 05 (c) tc 

.t^fcy- hm@4 4. 4 4 a. 4 5©fiiM{C01 
•y--f F-J^-^5 0. SO&WmZinZ&'SK.tJ: 

z. ccr. cvmi-y-j Y^*-^m<ommit \ o o 

20 [0 06 9] C©x^A?i'(!)IgT 5fej$L./c3??l 

•y-f f^* ->\>m<oj&i& tmc, j*y*> Mu-cmmm 

it©/h3 hmg4 4i44 aK{C«aii*itfe^@ 
5 l©^^*^tiS«fc5K:J&:*. 
[0070] ^{C. ^*0©SJRW^^>aAK:<t 0. ^ 
ffl!HS§SB©CMOS Y^V^<m.^WSiMA 8 aCC 

©*«S^«^A^A3n^j8ttS^*nA6nr, a 6 

(a) tC^-r&l>J£tJ^4 8b*5ff^£3ft'S. C CT, 

C©SiUii;tS{® 4 8 b <D*m®>&m* 1 x l 0"~ 1 x 
1 0 10 jl^/cin J «:S3£Sn4. C©J:5(C. ^2® 
30 KS|J©CMOS h^>^X^©V-^ • FW>©J£jifc 

[007 1 ] ®6 (a) (c^TJ:^K:^$6i^K 
5 3rt9&j£Sft-5. CCT, C©J1B3J&^M5 3«^/l 
*UOOnm©BPSGJi-C*^. C©^^^^^, 

ccommmmmb 3 tc*f us^js^^en. a >^ * 

h?Lfflb^X hvx^5 4*^fjt©^«tc^*-x>^ 

§n-c^$ti-5. -eur. cn*F5-/x^^>^© 

v^i7{cUTSra^M5 3*i«tCJftlji**6^®5 1 *s 
40 x~j?>if$tiZ. C©<t5{CLr, 3>^^F?L5 5 
*^S£3n5. CCf, y-h^i4 4. 4 4a±tC« 

j£Ltc£5lCl>'-bnm4 4. 4 4a{CgBfg£bT!£ 
fi*J14 8±i«^if$feSli4 2±«:3>^^ h?L5 5 

[0072] mmotcmmimm 5 3 tm^mmm 5 
i©F7^x y ^>^ctjt»rw. cn6©Jiraiasiii 

7<b©x v ^>yjISJ:b*^<-r-2.i£>S*i*-5. c©. 
50 fcfttCR I EtC*$WSJ5Jc:#*£L-C. C, F, (CCO 
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[0 07 3]^. B6 (b) 5CjjrTJ:5K:gl2MSB 
*tJK 5 6 j55b«M©3 > * * h ?L 5 5 J; CMMffiftlt 5 
3^S-TSJ:5(Ciim$n^„ CCt', C©Sil2t£3g 
*£#JR5 6 tt^/f«>* 6 0 n mgS©^ y =J >SKbMt?£> 

[0 0 7 4] C©<fc^(Cb/cf^ C©Jif2*iJ!?S$g*§jg5 
6 ©^ffix ? i'^ffctli. CCT, C©x??- 

t. 126 <c) tc^-r.t^Kzy-ty-fe^p© 

21f-T F2*-JWi5 7#?&a;*tt£. C©*§^©HI2 
1M F *> * -)\>M 1 7 <Ommt 5 0 n mggT* 5. •€• 
M$ttft:3>*£rh?L5 5' O>fSB2 0 0nm 

5 ' tctt. «^#gf*SISK©6IflS©SSmgfl# lOOnm 

[0075] t ©H*S#|©Jg^K:«. HI 1 *&g*6*£M<!: 

b-cffii»e>n€.-^b^y ?»mt s Rossi© -y 

X v J- > ^iggJt©5t<5?asSgtC & * . JWTK CIDiv 

[0076] CCT, h*7-fi^>^IibtB7 
ha>SCDfe©l:ffil,^. C©Ji-^©^g©^jg 

mm<Dmmk\%®&i l cm^z> 1 3 . 5 6mhztw. 

HtC^JJJ^iU-CC, F. (CCO^Xfcil^LTigA 

07»c©^©-^b^u=i>jg©x^^>^ 

iSSi S ROM©x * ?-> jf&ftOtt £ S ROitfc^ 

$tis->y3>s<b©M^%^-r^^7-cab* 0 171c 

tkT <fc 5 S R OJg<£©*> U n >Sj&5 3 5 %jy_h 
imriBx^^>^J:b«l 5W±tC^-5. CCCSROJg 
tp©^ U =1 >fi;Wft 3 3.3 %©*g£-#-gtf b-> y => > 

JSfcffl^-r-s. cociB, -^b^y=i>]8«fc»3 2% 
«±©ja«h> y n -5 s r oir^ntff 1 Wl 

^#THUI5K7-/x^9 : ->y*sfTton-S„ HI3 
0£^0l'CjRNt&MR£ L-TflH> SB PS GIOI v * 

> ^i££tt-gtfb*> y 3 >««ctt« L#*tc»,». 
[0 077] C©SROW3»^»|ftlMi4L"Cffiffl 

stis. c ©fc»s r oi«tt^ sst s^s*iab 

So 0 8 tc S R OMCibffijA&O'JtSfm^i S R Olitfi 

©^sij^yn>fii©M^^-r. cct-sROioi 

IBlOOnmTJbO, Jt}gSi«EPflnm?iS©{£^ ( 1 x 
10' v/cm«T) *i^©fit-C*-5„ 5teiiSbfc0. 2 
m m ©-^Sant-ciaH- Ufc D R A ym<D¥M&?>H 7. 
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-©tf-^-ifco-tos. fc-c, C<Z>X?&|Ki&l|K 
fli©J:ttg£xffi« 1 0 14 JW±*n«+^*ftS-CtSt5ffli 
£r*. S R OII©t§^iclJ. 08j&>£>#£J:5K:4O a 

t%«T©->y=i>M-c*titfc©^^?i/c-r 0 cc 

"C. S7ra^c<fc'5{C3 3. 3%©2^'J 3>S©JS^- 

-*5-Mfb'> y 3 >jgK:ti^-r s c i £#ig-r s i . r» 
fb-> y =i >M*©ia$iJ^ y 3>a*s6 a t %&.yc$>ti 

it. SROM©J:bi§ti^«4SSinc«5. -WHtis'Ju 

10 >M©^ftj:9£i5jgM?3s»£Dfc(,>. 

[0078] C©3ff 3 OKftfflCDtft&tCti. m 1 K 

**i»ttWStt©M»:niMb5<' y n>JSr^5 tis. 
c ©fcfe k: . m l ©HJfcF«fc<fc CXHT 2 ©HSfeF«©ig^ <fc 

[0079] 

20 SiTS^2lHlllSgP©CMOS h^>^X^©y- 

r. ^*y-fe;bgu©y- hrnsp^©-^-!' 'F9*- juiis 
— s^ssn. siitc^Ri©^!,^-*';^^©^- h 
m@©fiijii«:«MJi©»ui?-^ F^*-^j§*ss^fig 

[008 0] Z<Dtc#>lt, ^lftgI#{CDRAM^© 
^MMBtt(tSK(c45^ S^ * y -fe;i/F«3©i2i^ffl©3 > ^ 
30 ?L£ S SM^a«j{cft!H14« < ?f^-r # S «fc 5 (c^c 
S. gfc. C©n>^^ h?L©Ki*ISK^^b-r-5. 

[008 1 ]-fUr, fi^©^-C<fc<^D/c^2I5ISS 
SP©C M O S h 7 > ^ ^ ©^tt©^fb* £ 

©iET«& < % o v y -fejwgp©s;m^b*)s^»es 

ifflfbtt^aw:^ -5 T ^^^^g©SI''J^f b*J J: UK&mt 
«{Sii3ns. ^»««S©t4fig*SW3^S 

o »rsj±f s i ^tc-en 6 ©^ 7 2/ + »33Mwcfi«r * 

[EliB©ffiWjr§iBj] 

40 [si] *^hj©^ i <Dmmfei$m-?2>tcib<DJMm 
©»r®0-e*s' o 

[S3] p s gjr*> h > y => >at«^© y > wi*5©ji 
[14] ^Bj©^2©nigmi^Bj-rs/cfe©ifiws 

©»rffiS-C*S. 

ess ] ^m<omz <omi&w*m.wTztcit><Dxmm 
so [ m 6 ] ##feBj©ifi 3 ommwzism? z tc&coxmm 
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